Retinoic acid regulates the development of oligodendrocyte precursor cells in vitro.
Cultures of oligodendrocyte precursor cells can be grown from brain hemispheres of newborn rats. These cells, also called O-2A progenitor cells, can differentiate in vitro into oligodendrocytes or type 2 astrocytes. Basic FGF and PDGF are known to stimulate their proliferation and delay their differentiation. Lack or excess of retinoic acid (RA) has been known for a long time to alter brain development suggesting that this compound is involved in normal brain development. Here we report that RA partially inhibits both the proliferation and the differentiation of oligodendrocyte precursor cells. It also down-regulates the mitogenic effect of bFGF on these cells while keeping them in an immature stage. RA is more effective than bFGF in inhibiting myelin basic protein mRNA expression in these cells, and like bFGF, it preserves their bipotential character. RA nuclear receptors RAR-alpha and their transcripts are expressed in oligodendrocyte precursor cells as seen by Western blot, Northern blot and in situ hybridization. The expression of RAR-alpha transcripts is stimulated transiently by RA alone or associated to bFGF. The expression of RAR-beta transcripts is not constitutive and is induced by RA alone or associated to bFGF and to a lesser extent by bFGF alone. These results suggest that retinoids participate in the control of the development of glial cells of the oligodendrocyte lineage.